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BEST AVAILABLE COPY 



comprising: 
^ing the input strobe signal and 



the first and Gccond strobe signals, anjl for providing any one of the 
input, first and second strobe signals -selected by first selection 
control data as a first multiplexer outbut signal ; 

a first circuit for generating, the first and second strobe 
signals in response to the first multiplexer output signal such that 
each edge in the first multiplexer output signal subsequently produces 
a corresponding edge in the first and second strobe signals, 
corresponding edges in the first and second strobe signals being 
separated in time by a programmable deljay set by delay control data; 
and 

a control circuit receiving tie input data and the first 
multiplexer output signal for supplying the first selection control 
data to the first multiplexer and for 
to the first circuit* 



2* (Original) The apparatus 
wherein the control circuit carries oa 
it sets the delay control data so that 
corresponding edges of the first and 
target delay referenced by the input 



3. (Original) The apparatus : 
wherein following the calibration proc i 
the first selection control data so 
provides the input strobe signal as thfe 
signal such that a next edge of the input 
corresponding edges in the first and 
in time by the target delay. 



responding to each edge of an 
responding edge in each of 



1. (Original) An apparatus for 
input strobe signal by generating a cor 

first and second strobe signals, whereiji corresponding edges in the 
first and second strobe signals are separated by a target delay 
referenced by input data, the apparatus 
a first multiplexer for recei 



[upplying the delay control data 



i$n. accordance with claim 1 

a calibration process wherein 
the programmable delay between 
second strobe signals matches the 



data, 



In accordance with claim 2 
ss, the control circuit sets 
the first multiplexer 
first multiplexer output 

strobe signal will result in 
second strobe signals separated 
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4. (Currently Amended) The apparatus in accordance with claim 



wherein during the calibration 
generates count data indicating a diffe 
quantities/ 

wherein the first quantity is 
reference clock signal occurring during 
counting a predetermined number of edge; 5 
output signal occurring while the first- 
first strobe signal as the first multipl 

wherein the second quantity i 
reference clock signal occurring during 
counting the predetermined number of 
output signal occurring while the first 
second strobe signal as the first mu 



5, (Original) The apparatus 
wherein during the calibration process 
carries out a process of generating the 
count data to the input data, and adju 
determine a value for the delay contro 
programmable delay equal to the target 



6. (Original) The apparatus in accordance with claim 4 
wherein the control circuit decrements the count data in response to 
edges of the reference clock signal during the first period and 
increments the count data in response fo edges of the reference clock 
signal during the second period . 



ec ge 



process the control circuit 
•ence between first and second 

a number of edges of a 
a first period determined by 
• of the first multiplexer 
multiplexer is. providing the 
exer output signal/ and 
•a number of edges of a 
a second period determined by 

s of the first multiplexer 
multiplexer is providing the 
output signal. 



ltiplexer 



accordance with claim 4/ 
the control circuit iteratively 
count data, comparing the 
|ting the delay control data to 
data that sets the 
delay. 



7. (Original) The apparatus : 
wherein during the. calibration process 
carries out a process generating the c 
data to the input data, and adjusting ' 
determine a value for the delay control 
programmable delay equal to the target 



n accordance with claim 6, 
the control circuit iteratively 
>unt data, compares the count 
:he delay control data to 

data that sets the 
delay. 
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8. (Original) The apparatus i 



wherein following the calibration process, the control circuit sets 



the first selection control data SO thaU 
provides the input strobe signal as the 



signal such that a next edge of the input strobe signal will result in 



corresponding edges in Lhe first and se; 
in time by the target delay 



f i:ond strobe signals separated 



ap; jaratus 



9. (Currently Amended) The 
6 wherein the control circuit comprise? 

a first counter for counting 
output signal and for generating a gate; 
firyL and second periods are occurring; 

a second counter for decrementing 
to edges of the reference clock signal 
the first period is occurring and for 
response to edges of the reference 
signal indicates the second period is 

means for incrementing or 
depending on relative magnitudes of ttu 



taps for conveying the first 
s N Laps in succession, where N 



10. (Original) The apparatus in accordance with claim 1 
wherein the first circuit comprises: 

a tapped delay line having N 
multiplexer output signal to each of i 
is greater than two; 

a second multiplexer for providing the first multiplexer 
output signal conveyed to any one of tUe N taps selected by the delay 
control data as a second multiplexer output signal; and 

first means for generating the first strobe signal in 
response to the second multiplexer output signal. 



accordance with claim 7 



the first multiplexer- 
first multiplexer output 



in accordance with claim 



dges of the first multiplexer 
signal indicating when the 

the count data in response 
when the gate signal indicates 
incrementing the count data in 

signal when ht? the gate 
qccurring; and 

the delay control data 
count data and the delay data. 



clock 



decrementing 



11. (Original) The apparatus 
wherein the first circuit further comp|r 

second means for generating 
response to the first multiplexer outpbt 
substantially matching a delay between 



PAGE 5/19 * RCVD AT 5/1812006 6:42:25 PM [Eastern Daylight Time] 1 SVR:USPTO£FXRF-6/26 1 DNIS:2738300 * CSID:503 574 3197 * DURATION (mm-ss):0M0 



in accordance with claim 10 
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he second strobe signal in 

signal with a delay 
:an edge of the first 



SENT BY: SHB; 



503 574 3197; 



MAY-18-06 2:51PM; 



PAGE 6 



multiplexer output signal arriving at any tap selected by the delay 
control data and a corresponding edge cf the first strobe signal 
generated by the second means. 

j; ' 

12. (Original) The apparatus ;in accordance with claim 10 
wherein Lhe first circuit further comprises: 

a third multiplexer for providing the first multiplexer 
output signal conveyed to any one of tl;e N taps selected by the delay 
control data as a third multiplexer output signal, wherein the 

delay control data independently controls the tap selection made by 
the second and third 
multiplexers; and 

second means for generating the second strobe signal in 
response to the third multiplexer output signal, 



13. (Original) The apparatus in accordance with claim 1 
wherein the first circuit provides a first signal path for 
delaying the first multiplexer output 

produce uhe first strobe signal, the fpst del*y being controlled by 

the delay control data, 

wherein the first signal path includes a first number of gates, 
wherein the delay control data controls a magnitude of the first 

number, and 

wherein the first delay is a function of a sum of delays through 
the first number of gates - 



14. (Original) The apparatus 
wherein a delay through each gati) 
a function of the delay control data. 



15. (Currently Amended) The Apparatus in accordance with 

claim 13 

wherein the first signal path comprises a first capacitor having 
an adjustable first capacitance, 

wherein the delay control data 

and 

wherein the first delay is a 



in accordance with claim 13 
of the first number of gates is 



controls e the first capacitance, 



function of the first capacitance, 
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16, (Currently Amended) The apparatus in accordance with 
claim 3r3-lQ 

wherein the first circuit provided a second signal path for 

delaying the second multiplexer output 

produce the second strobe signal, the second delay being controlled by 

the delay control data, 

wherein the second signal path includes a second number of gates, 
wherein the delay control data- controls a magnitude of the second 

number, and 

wherein the second delay is a function of a oum of delays through 
the second number of gates* 



ir 



17. (Original) The apparatus 
wherein a delay through each gate 

variable and a function of the delay 

wherein a delay through each gate 

is variable and a function of the delay| 



co^t 



comi jr 



controls a first capacitance of 



18. (Original) The apparatus 

wherein the first signal path 
capacitor, 

wherein the delay control data 
the first variable capacitor, and 

wherein the first delay is a 

wherein the second signal path 
capacitor, 

wherein the delay control data controls a second capacitance of 
the second variable capacitor, and 
wherein the second delay is a 



func lion 



19. (Original) A built-in 
in an integrated circuit (IC) for det 
in a path input signal supplied to an 
integrated circuit (IC) produces a 
signal appearing at an output of the s 



ei m 



state 



accordance with claim 16 
of the rirst number of gates is 

rol data, and 
of the second number of gates 
control data. 



n accordance with claim 16 
ises a first variable 



of the first capacitance, 
ises a second variable 



coi ipr 



function of the second capacitance. 



:-test (BIST) circuit embedded 
ining whether a state change 
riput of a signal path within an 

change in a path output 
gnal path with a delay 
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initia ;ed 



ana 



t >ut 



tp it 



exceeding a target delay indicated by i 
comprising* 

a BIST ceil for producing a 
signal and for thereafter sampling the 
its state, wherein the state change and 
time by the target delay and are 
first and second strobe signals also 
delay; 

a first multiplexer for recei 
the first and second strobe signals. 
Input, first and second strobe signals 
control data as a first multiplexer ou 

a first circuit for generatinc 
signals in response to the first muitip 
each edge in the first multiplexer ou 
a corresponding edge in the first and s 
corresponding edges in the first and se 
separated in time by a programmable del 
and 

a control circuit receiving 
multiplexer output signal, for supplying 
the first selection control data to the 
supplying the delay control data to the: 

wherein the control circuit 
wherein it sets the delay control data 
between corresponding edges of the first 
matches the target delay referenced by 

wherein following the 
circuit sets the first selection contrc|L 
multiplexer provides the input strobe 
output signal such that a next edge' of 
result in corresponding edges in the 
separated in time by the target delay 



iiput data, the BIGT circuit 



sttate change in Lhe path input 
j>ath output signal to determine 
the sampling are separated in 
by corresponding edges in 
in time by the target 



separated 



calibration 



20. (Original) The BIST circu 
wherein during the calibration 
iteratively generates count data, compares 



ving an input strobe signal and 

for providing any one of the 
jielected by first selection 
signal; 

the first and second strobe 
exer output signal such that 

signal subsequently produces 
^cond strobe signals, with 
:ond strobe signals being 
ly set by delay conLrol data, 

t$e input data and the first 
the input strobe signal and 
first multiplexer and for 
first circuit, 
carries out a calibration process 
o that the programmable delay 

and second control signals 
the input data, and 

process, the control 
data so that the first 
signal as the first multiplexer 
the input strobe signal will 
fifrst and second strobe signals 



t in accordance with claim 19 
process the control circuit 
the count data to the input 
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data, and adjusts the delay control datfa 
delay control data that sets the progr 
target delay, 

wherein the count data 
and second quantities, 

wherein the first quantity isj 
reference clock signal occurring durinc 
counting a predetermined number of 
output signal occurring while the firs 
first Strobe signal as the first rnulti 

wherein the second quantity 
reference clocJc signal occurring durin 
counting the predetermined number of e 
output signal occurring while the firsl 
second strobe signal as the first mult 



edg« s 



is 



to determine a value for the 
able delay equal to the 



a trim. 



indicates a difference between first 



a number of edges of a 
a first period determined by 

of the first multiplexer 
multiplexer providing the 
lexer output signal, and 
i: a number of edges of a 
a second period determined by 
•ges of the first multiplexer 
[multiplexer providing the 
plexer output signal. 



21. (Original) The BIST circuit in accordance with claim 20 
wherein the control circuit decrements the count data in response to 
edges of the reference clock signal du;;ing the first period and 
increments the count data in response 
signal during the second period. 



22. (Original) The BIST circ 
wherein the control circuit comprises: 

a first counter for counting 
output signal and for generating a gat t 
first and second periods are occurring; 

a second counter for decrement 
to edges of the reference clock signal 
the first period is occurring and for 
response to edges of the reference do :k 
indicates the second period is occurring 

means for incrementing or de 
depending on relative magnitudes of thfc 



ci it in accordance with claim 20 



23. (Original) The BIST circ 
wherein the first circuit comprises; 



6 edges of the reference clock 



edges of the first multiplexer 
. signal indicating when the 

ing the count data in response 
when the gate signal indicated 
.incrementing the count data in 
signal when he gate signal 
and 

rementing the delay control data 
count data, and the delay data * 



cult in accordance with claim 20 
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a tapped delay line having N taps 
multiplexer output signal to each of it| 
is greater than two; 

a second multiplexer for prov 
output signal conveyed to any one of th 
control data as a second multiplexer oui 

first means for generating ttui 
response to a the multiplexer output si jnal 



ding the first multiplexer 
> N taps selected by the delay 
:put signal; and 
first strobe signal in 



24. (original) The BIST circu 
wherein the first circuit further 

second means for generating 
response to the first multiplexer ou 
substantially matching a delay between 
multiplexer output signal arriving at 
control data and a corresponding edge 
generated by the second means ♦ 



comprise 
V, ie 



a*y 



t in accordance with claim 23 
s : 

second strobe signal in 
signal with a delay 
m edge of the first 

tap selected by the delay 
the first strobe signal 



of 



25. (Original) The DI5T circu 
wherein the first circuit further comprises 

a third multiplexer for providing 
output signal conveyed to any one of tha 
control data as a third multiplexer out p 
control data independently controls the; 
second and third multiplexers; and 

second means for generating t ie 
response to the third multiplexer output 



;t in accordance with claim 23 



26. (Original) An apparatus 
input strobe signal by generating a co 
first and second strobe signals, whereiji 
first and second strobe signals are 
referenced by input data, the apparatu 
generating an edge of the first 3tr;obe 
each edge of the input strobe signal; 

a first multiplexer for receiving 
the second strobe signal and for providing 



for conveying the first 
N taps in succession, where N 



the first multiplexer 
N taps selected by the delay 
aiL signal, wherein the delay 
tap selection made by the 

second strobe signal in 
signal. 



responding to each edge of an 
r responding edge in each of 
corresponding edges in the 
serrated by a. target delay 
comprising: means for 
bignal in delayed response to 



the input strobe signal and 
either one of the input and 
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second strobe signals selected by first 
first multiplexer output signal; 

a tapped delay line comprising- a 
series for receiving the first multipl 
an edge in a separate tap signal at an 
response to each edge in the first mult 
a signal delay through each gate is a 
the gates; 

means for adjusting the voltage s 
to delay control data; 

means for receiving the tap signal; 
input, for selecting one of the tap. si 
in response to the delay control data 
the second strobe signal in response to 
signal; and 

a control circuit receiving th« 
multiplexer output signal for supplying; 
data to the first multiplexer and for s 
to the first circuit, wherein the first 
delay control data are functions of the; 



selection control data <*s a 

plurality of gates connected in 
eiier output signal and producing 
output of each gate in delayed 
plexer output signal, wherein 
function of voltage supplied to 

Jpplied to the gates in response 



sig: i 



a id 



27* (Original) The apparatus 
wherein the control circuit carries out: 
it sets the delay control data so that 
edges of the first and second control 
referenced by the input data. 



28. (Original) The apparatus 
wherein the calibration process compris 
control data so that the first 
signal as the first multiplexer output 
of the first multiplexer output signal. 



multiplexer 



10 



produced by each gate as 
als as a selected tap signal 

for generating an edge in 
each edge in the selected tap 



input data and the first 
the first selection control 
lpplying the delay control data 
selection control data and the 
input data . 



,n accordance with claim 26 
a calibration process wherein 
delay between corresponding 
signals matches the target delay 



|n accordance with claim 27 

as setting the first selection 

selects the second strobe 
signal and measuring a period 
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